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ABSTRACT 



A programming device for programming a programmable 
stora ge area of a programmable ROM of a processing device 
which is assigned to effect a processing operation according 
to a processin^gpogam stored in the ROM, the program- 
ming devictfifot copifes^ 

con nected ^aTC^IPwTnch is connec ted to the program - 
mabl eRQM jis well as the RAM, and then re place s the 
processing program currenllv^gred in the programmable 
storage area with a n ew processing program, according to 
the programming programs tored in th e RAM. The pr ogram- 
ming program mavjbe_either stored ,in (i the programmable 
storage_are a of the ^ROM, or received from a su itable 
program output _device or a pro gram transmitting d evice, 
together with the n ew processing progr am. Ajso^TlfcctOsed 
are the program output device, the program transmitting 
device, and a communication system including a plurality of 
processing devices, the program transmitting device, and a 
network through which the processing devices are connected 
to the program transmitting device. 

40 Claims, 18 Drawing Sheets 
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ROM PROGRAMMING DEVICE, AND SUMMARY OF THE INVENTION 

RELATED PROGRAM OUTPUT DEVICE, h is a first object of the present invention to provide a 

COMMUNICATION SYSTEM AND DATA programming device which permits efficient programing of 

STORAGE MEDIUM a programmable ROM. 

5 It is a second object of this invention to provide a program 

This Application is based on Japanese Patent Application output device which is suitably constructed to generate a 

No. 10-008129 filed Jan. 19, 1998, the content of which is processing program to be supplied to such a programming 

incorporated hereinto by reference. device so {hat a processing program currently stored in the 

BACKGROUND OF THE INVENTION programmable ROM is replaced with the supplied process- 

10 ing program. 

1. Field of the Invention It i s a tri ; rc ] 0 bj ect 0 f lms invention to provide a commu- 
The present invention relates to techniques for program- nication system which comprises such a program transmit- 

ming or reprogramming a programmable portion of a pro- ting device and a plurality of processing devices each 

grammable read-only memory (programmable ROM, or including a programmable ROM. 

PROM), that is, for erasing a processing program such as a 15 h is a fourth object of the invention to provide a data 

firmware already stored in the programmable portion of the storage medium storing a software program for operating 

programmable ROM. More particularly, this invention is such a communication system. 

concerned with: a programming device for programming a ^ first object indicated above may be ach ieved accord- 
programmable ROM; a program output device for generat- mg {0 a first of tnis irjveil tion, which provides a 
mg a program to be supplied to at least one processing programming device for programming a programmable 
device including the programmable ROM; a communication ROM having a programmable storage area which can be 
system including the program output device and a plurality programmed and which stores a programming program for 
of processing devices; and a data storage medium storing a programming said programmable storage area, and a pro- 
software program for operating the communication system. ^ cessing program for effecting a processing operation other 

2. Discussion of the Related Art than the programming of the programmable storage area, the 
There is known a read-only memory (ROM) for storing programming device comprising: copying means for copy- 
data such that the stored data can only be read. The data ing the programming program into a RAM connected to a 
stored in such a ROM often include a processing program CPU which is connected to the programmable ROM as well 
for various control purposes. There has recently been devel- 3Q as the RAM; and programming means for replacing the 
oped a programmable ROM (PROM) such as a flash ROM, processing program currently stored in the programmable 
which includes a programmable portion which normally storage area with a new processing program, according to 
serves as an ordinary read-only memory and can be repro- the programming program stored in the RAM. 
grammed according to a predetermined programming pro- In the programming device constructed according to the 
gram. Namely, a processing program originally or currently 35 first aspect of this invention, the programming program 
stored in the programmable portion of the programmable stored in the programmable storage area of the program- 
ROM can be replaced by a newly written processing pro- mable ROM is copied by the copying means, into the RAM 
gram. Conventionally, the programmable portion is pro- which is connected to the CPU which is also connected to 
grammed according to a programming program, in the the programmable ROM. The programmable storage area is 
following procedure, for example. 4Q programmed, that is, the processing program currently 

Where the programming program is stored in the ROM stored in the programmable storage area is replaced with a 

which includes a programmable portion to be programmed, new processing program, according to the programming 

this programming is not possible due to different electric program currently stored in the RAM. 

characteristics to be exhibited upon data reading and writing Thus, the present programming device is adapted to 

from and into the programmable portion. In view of this, it 45 program or reprogram (rewrite) the programmable storage 

is considered to provide two programmable ROMs each of area, according to the programming program which has been 

which stores the programming program. In this case, the copied into the RAM, so that the programmable storage area 

programmable portion of one of these two programmable can be programmed at one time, namely, the processing 

ROMs can be programmed according to the programming program currently stored in the programmable storage area 

program stored in the programmable portion of the other 50 can be replaced with the desired new processing program at 

programmable ROM. one time. Accordingly, the present programming device 

It is also considered to divide a programmable ROM into permits elficient programming of the programmable storage 

two halves each of which stores the programming program. area of the programmable ROM in a reduced processing 

In this case, the programmable of one of the two halves of time, with simple mechanical and control arrangements, and 

the ROM can be programmed according to the programming 55 without reducing the effective data storage capacity of the 

program stored in the other half. programmable ROM. 

In the former case, a device in question must employ two In a first preferred form of the programming device 
programmable ROMs and therefore tends to be complicated according to the first aspect of this invention, the program- 
in physical construction. Further, some degree of control ming means commands the CPU to execute the program- 
correlation is required between the two programmable 60 ming program stored in the RAM, to thereby program the 
ROMs, and the control system is accordingly complicated. programmable storage area. In this case, the programming 
In the latter case wherein the programmable program is device further comprises resetting means operable upon 
stored at each of two portions of the programmable ROM, completion of programming of the programmable storage 
the storage capacity available is accordingly reduced. In area by the programming means, for commanding the CPU 
addition, the programming operation must be implemented 65 to execute program data stored in the programmable ROM. 
for each of the two halves of the programmable ROM, In the above first preferred form of the invention, the 
resulting in reduced programming efficiency. programming device commands the CPU to execute the 
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programming program stored in the RAM, to rewrite the 
processing program stored in the programmable storage area 
of the programmable ROM. When the programmable stor- 
age area has been programmed or rewritten, the data stored 
in the programmable ROM are executed. The program data 5 
stored in the programmable ROM after completion of pro- 
gramming of the programmable storage area may include 
the new processing program which has been stored in the 
programmable storage area by the programing means, and/ 
or a program stored in a non-programmable storage area of 10 
the programmable ROM. 

The programming device according to the present first 
preferred form of the invention permits initiation of normal 
operations of a device including the programmable ROM, as 
soon as the programmable storage area has been pro- 1S 
grammed (as soon as the desired new processing program 
has been rewritten in the programmable storage area). Thus, 
the present programming device assures efficient program- 
ming of the programmable storage area of the programmable 
ROM. 20 

In a second preferred form of the first aspect of this 
invention, the programming device further comprises pro- 
gram receiving means for receiving the new processing 
process to be newly stored in the programmable storage 
area, and the copying means and the programming means 25 
are operable, upon reception of the new processing program 
by the program receiving means, to copy the programming 
program into the RAM and write the new processing pro- 
gram in the programmable storage area, in place of the 
processing program which is stored in the programmable 30 
storage area upon the reception of the new processing 
program. 

In the above second preferred form of the programming 
device, the copying means and the programming means are ^ 
operable when the program receiving means has received 
the new processing program, in order to copy the program- 
ming program into the RAM and to program the program- 
mable storage area of the programmable ROM by newly 
writing the new processing program therein. Thus, the 4Q 
original processing program which has been stored in the 
programmable storage area before the new processing pro- 
gram has been received is automatically replaced with the 
new processing program received by the program receiving 
means. 

45 

The program receiving means further facilitates the pro- 
gramming of the programmable storage area by replacing 
the original processing program with the new processing 
program. 

In one advantageous arrangement of the above second 50 
preferred form of the invention, the programmable ROM is 
provided in each of a plurality of processing devices which 
are connected to each other through a communication net- 
work and each of which is operated according to the 
processing program stored in said programmable storage 55 
area of the programmable ROM. In this arrangement, the 
programmable ROMs of all of the processing devices may 
be efficiently and easily programmed by the new processing 
program transmitted thereto through the communication 
network. However, the program receiving means need not be go 
adapted to receive the new processing program through the 
communication network, but may be adapted to receive it in 
any other fashion, for instance, by inserting a program 
cartridge into a card slot provided in each processing device. 

The first object may also be achieved according to a 65 
second aspect of this invention, which provides a program- 
ming device for programming a programmable ROM having 
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a programmable storage area which can be programmed and 
which stores a processing program, the programming device 
comprising: program receiving means for receiving a new 
processing program which is to replace the processing 
program currently stored in the programmable storage area 
of the programmable ROM, and a programming program for 
programming the programmable storage area by replacing 
the currently stored processing program with the new pro- 
cessing program; copying means operable upon reception of 
the new processing program and the programming program 
by the program receiving means, for copying the program- 
ming program into a RAM connected to a CPU which is 
connected to the programmable ROM as well as the RAM; 
programming means for commanding the CPU to execute 
the programming program stored in the RAM, to thereby 
replace the processing program currently stored in the 
programmable storage area with the new processing pro- 
gram; and resetting means operable upon completion of 
programming of the programmable storage area by the 
programming means, for commanding the CPU to execute 
program data currently stored in the programmable ROM. 

In the programming device constructed according to the 
second aspect of this invention, the copying means copies 
the programming program into the RAM, when the program 
receiving means has received the programming program 
together with the new processing program. Then, the pro- 
gramming means commands the CPU to execute the pro- 
gramming program, to program the programmable storage 
area of the programmable ROM, and the resetting means is 
operated upon completion of programming of the program- 
mable storage area, for commanding the CPU to execute 
program data stored in the programmable ROM. 

The present programming device has substantially the 
same advantages as the programming device according to 
the first aspect of the invention and its preferred forms which 
have been described above. That is, the programmable 
storage area of the programmable ROM can be easily and 
efficiently programmed (the new processing program can be 
easily and efficiently rewritten in the programmable storage 
area) according to the programming program which has 
been received and copied into the RAM, and a device 
including the programmable ROM can initiate its normal 
operations as soon as the programmable storage area has 
been programmed. In the present programming device, the 
programming program need not be stored in the program- 
mable storage area of the programmable ROM. That is, the 
programming program Is received by the program receiving 
means only when the programmable ROM is programmed. 
Accordingly, the data storage capacity of the programmable 
ROM can be fully utilized, without a need of storing the 
programming program in the programmable storage area. 

In one preferred form of the programming device accord- 
ing to the second aspect of this invention, the program 
receiving means receives the new processing program 
together with an identifier identifying the new processing 
program, and the programming device further comprises 
determining means for determining, based on this identifier, 
whether the processing program currently stored in the 
programmable storage area of the programmable ROM 
should be replaced with the new processing program. In this 
form of the invention, the programming means is inhibited 
from replacing the processing program currently stored in 
the programmable storage area with the new processing 
program, when the determining means determines that the 
processing program currently stored in the programmable 
storage area should not be replaced with the new processing 
program. 
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The above preferred form of the programming device is 
adapted such that when the program receiving means has 
received the the new processing program together with its 
identifier, the determining means determines whether the 
programmable storage area should be reprogrammed with 5 
the new processing program which is identified by the 
identifier. If the determining means determines that the 
programmable storage area should not be reprogrammed 
with the new processing program, the programming means 
is inhibited from operating to program the programmable 
storage area. Thus, the present programming device is 
effectively prevented from performing an unnecessary 
operation of programming the programmable storage area of - 
the programmable ROM, for instance, writing the new 
processing program in the programmable storage area where 15 
the new processing program is identical with the processing 
program which has been stored in the programmable storage 
area. 

Thus, the present preferred from of the second aspect of 
this invention assures further improved efficiency of pro- 20 
gramming of the programmable ROM, by inhibiting the 
unnecessary programming of the programmable storage 
area. 

The second object indicated above may be achieved 
according to a third aspect of this invention, which provides 2 s 
a program output device comprising output means for gen- 
erating a new processing program which is to replace an 
original processing program stored in a programmable stor- 
age area of a programmable ROM included in a processing 
device which further includes a CPU operable to execute the 30 
processing program, and a RAM for temporarily storing data 
for use by the CPU to execute the processing program, the 
program output device being characterized in that the output 
means supplies the processing device with the new process- 
ing program, and (a) an indicator informing the processing 35 
device that the original processing program currently stored 
in the programmable storage area is to be replaced with the 
new processing program, (b) a programming program for 
replacing the original processing program with the new 
processing program, and (c) a software program for com- 40 
manding the CPU to copy the programming program into 
the RAM, and to execute the programming program stored 
in the RAM, to thereby replace the original processing 
program with the new processing program. 

In the program output device constructed according to the 45 
third aspect of this invention, the output means of the 
program output device supplies the processing device with 
not only the new processing program, but also the indicator 
indicating the processing device that the original processing 
program is to be replaced with the new processing program, 50 
the programming program for replacing the original pro- 
cessing program with the new processing program, and the 
software program for commanding the CPU to copy the 
programming program into the RAM and to execute the 
programming program stored in the RAM, to thereby 55 
replace the original processing program with the new pro- 
cessing program. 

When the above -indicated indicator is received by the 
processing device, the data generated by the output means of 
the program output device are stored in the programmable 60 
ROM, so that according to the software program, the pro- 
gramming program is copied into the RAM, and the original 
processing program currently stored in the programmable 
storage area of the programmable ROM is replaced with the 
new processing program according to the programming 65 
program. Accordingly, the processing device including the 
programmable ROM is operated according to the software 
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program, to program the programmable storage area accord- 
ing to the programming program which has been stored in 
the RAM, as in the programming device according to the 
first aspect of this invention. 

The output means may be adapted to transmit the new 
processing program, the indicator, the programming pro- 
gram and the software program, to the processing device 
through a communication line. Alternatively, the output 
means may be adapted to supply those data to be stored in 
an IC cartridge which is inserted into a card slot provided in 
the processing device. The processing device may be pro- 
vided with suitable means for storing or not storing the 
above-indicated data therein. The indicator need not be a 
command for commanding the CPU of the processing 
device to replace the original processing program with the 
new processing program. Where the processing device is 
equipped with the programming device comprising the 
program receiving means as described above with respect to 
the preferred form of the first aspect of this invention, the 
indicator information may simply indicate that the series of 
data including this indicator include the new processing 
program. 

In one preferred form of the program output device 
according to the third aspect of this invention, the processing 
device which is supplied with the new processing program, 
the indicator, the programming program and the software 
program is one of a plurality of imaging devices of different 
types each arranged to reproduce an image, and the new 
processing program includes an address indicative of the 
programmable ROM of the above-indicated one of the 
plurality of imaging devices. 

In .a system including a plurality of imaging devices of 
different type, different processing programs are stored in 
the programmable storage areas of the programmable ROMs 
of the imaging devices. In this system, the new program- 
ming program which is supplied to one of the imaging 
devices includes an address which indicates the program- 
mable ROM of the above-indicated one imaging device, so 
that the new processing program is stored in the program- 
mable storage area of the programmable ROM indicated by 
the address. This arrangement permits correct and efficient 
programming of the programmable area of the program- 
mable ROM of the desired one of the imaging devices. 

The third object indicated above may be achieved accord- 
ing to a fourth aspect of this invention, which provides a 
communication system comprising: a plurality of processing 
devices each of which includes a programmable ROM 
having a programmable storage area which can be pro- 
grammed and which stores a processing program, a CPU 
operable to execute the processing program, and a RAM for 
temporarily storing data for use by the CPU to execute the 
processing program; a program transmitting device includ- 
ing transmitting means for transmitting a new processing 
program to selected at least one of the plurality of processing 
devices, so that the processing program currently stored in 
the programmable storage area of the programmable ROM 
of each of the selected at least one of the processing devices 
is replaced with the new processing program; and a network 
through which the program transmitting device is connected 
to the plurality of processing devices, and wherein the 
program transmitting device further includes: listing means 
for listing at least one of the plurality of processing devices 
to which the new processing program can be transmitted by 
the transmitting means; and selecting means for selecting at 
least one of the at least one processing device listed by the 
listing means, to which the new processing program is 
desired to be transmitted by the transmitting means, and 
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wherein the transmitting means of the program transmitting 
device transmits to each of the at least one processing device 
selected by the selecting means, the new processing 
program, and (a) an indicator informing the processing 
device that the original processing program currently stored 5 
in the programmable storage area is to be replaced with the 
new processing program, (b) a programming program for 
replacing the original processing program with the new 
processing program, and (c) a software program for com- 
manding the CPU to copy^ the programming program into 
the RAM, and to execute the programming program stored 
in the RAM, to thereby replace the original processing 
program with the new processing program. 

In the communication system constructed according to the 
fourth aspect of this invention, each of the processing 15 
devices includes a programmable ROM having a program- 
mable storage area, and the new processing program is 
transmitted by the transmitting means of the program trans- 
mitting device through the network to at least one of the 
processing devices which is selected by the selecting means. 2 q 
The listing means of the program transmitting device is 
adapted to list all the processing devices to which the new 
processing program can be transmitted by the transmitting 
means, and the operator of the program transmitting device 
operates the selecting means to select at least one of the 2 $ 
listed processing devices, so that the new processing pro- 
gram is transmitted to the selected processing device or 
devices. Thus, the new processing program can be transmit- 
ted by the transmitting means to only the desired processing 
device or devices. 30 

Further, the transmitting means of the program transmit- 
ting device transmits to each of the at least one processing 
device selected by the selecting means, not only the new 
processing program, but also the indicator indicating the 
processing device that the original processing program cur- 35 
rently stored in the programmable storage area of the 
programmable ROM of the processing device is to be 
replaced with the new processing program, the programing 
program for replacing the original processing program with 
the new processing program, and the software program for 40 
commanding the CPU to copy the programming program 
into the RAM and to execute the programming program 
stored in the RAM, to replace the original processing 
program with the new processing program. 

Like the program output device according to the third 45 
aspect of this invention described above, the program trans- 
mitting device permits each processing device to function as 
the programming device according to the first aspect of this 
invention, when the new processing program, the program- 
ming program and the software program have been stored in 50 
the programmable ROM of the processing device, according 
to the indicator received by the processing device. Namely, 
the CPU is operated according to the software program, to 
copy the programming program into the RAM and to 
execute the programming program so as to program the 55 
programmable storage area of the programmable ROM of 
the processing device. 

In the present communication system, the program trans- 
mitting device permits the transmission of the new process- 
ing program, the indicator, the programming program and 60 
the software program, to only the selected processing device 
or devices, so that each selected processing device may 
function as the programming device according to the first 
aspect of this invention. The indicator need not be a com- 
mand for commanding the CPU of the processing device to 65 
replace the original processing program with the new pro- 
cessing program. The indicator may simply indicate that the 
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series of data including this indicator include the new 
processing program. 

The third object may also be achieved according to a fifth 
aspect of this invention, which provides a communication 
system comprising: a plurality of processing devices each of 
which includes a programmable ROM having a program- 
mable storage area which can be programmed and which 
stores a processing program, a CPU operable to execute the 
processing program, and a RAM for temporarily storing data 
for use by the CPU to execute the processing program; a 
program transmitting device including transmitting means 
for transmitting a new processing program to selected at 
least one of the plurality of processing devices, so that the 
processing program currently stored in the programmable 
storage area of the programmable ROM of each of the 
selected at least one of the processing devices is replaced 
with the new processing program; and a network through 
which the program transmitting device is connected to the 
plurality of processing devices, and wherein at least one of 
the plurality of processing devices includes the program- 
ming device according to the second preferred form of the 
first aspect of this invention described above, and the 
program transmitting device further includes: listing means 
for listing at least one of the plurality of processing devices 
to which the new processing program can be transmitted by 
the transmitting means; and selecting means for selecting at 
least one of the at least one processing device listed by the 
listing means, to which the new processing program is 
desired to be transmitted by the transmitting means. 

In the communication system constructed according to the 
fifth aspect of this invention, each of the processing devices 
includes a programmable ROM having a programmable 
storage area, and the new processing program is transmitted 
by the transmitting means of the program transmitting 
device through the network to at least one of the processing 
devices which is selected by the selecting means. The listing 
means of the program transmitting device is adapted to list 
all the processing devices to which the new processing 
program can be transmitted by the transmitting means, and 
the operator of the program transmitting device operates the 
selecting means to select at least one of the listed processing 
devices, so that the new processing program is transmitted 
to the selected processing device or devices. Thus, the new 
processing program can be transmitted by the transmitting 
means to only the desired processing device or devices. 

Further, at least one of the processing devices includes the 
programming device according to the second preferred form 
of the first aspect of the invention described above. When the 
new processing program is transmitted by the transmitting 
means to the processing device including the programming 
device, the new processing program is received by the 
program receiving means of the programming device, so 
that the original processing program currently stored in the 
programmable storage area of the programmable ROM of 
the processing device in question is automatically replaced 
by the received new processing program. Thus, the present 
communication system permits automatic and easy pro- 
gramming of the programmable storage area of the program- 
mable ROM of each selected processing device. Unlike the 
communication system according to a sixth aspect of this 
invention which will be described, the present communica- 
tion system does not require the program transmitting device 
to transmit the programming program to the programming 
device of the selected processing device. Accordingly, the 
program transmitting device is simplified in construction 
and control arrangement, and the cost of operation of the 
program transmitting device due to the use of the commu- 
nication network such as a telephone line is significantly 
reduced. 
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The third object may also be achieved according to a sixth 
aspect of this invention, which provides a communication 
system comprising: a plurality of processing devices each of 
which includes a programmable ROM having a program- 
mable storage area which can be programmed and which 5 
stores a processing program, a CPU operable to execute the 
processing program, and a RAM for temporarily storing data 
for use by the CPU to execute the processing program; a 
program transmitting device including transmitting means 
for transmitting a new processing program to selected at 10 
least one of the plurality of processing devices, so that the 
processing program currently stored in the programmable 
storage area of the programmable ROM of each of the 
selected at least one of the processing devices is replaced 
with the new processing program; and a network through 15 
which the program transmitting device is connected to the 
plurality of processing devices, and wherein at least one of 
the plurality of processing devices includes the program- 
ming device according to the second aspect of this invention 
described above, and the program transmitting device fur- 2 o 
ther includes: listing means for listing at least one of the 
plurality of processing devices to which the new processing 
program can be transmitted by the transmitting means; and 
selecting means for selecting at least one of the at least one 
processing device listed by the listing means, to which the 2 s 
new processing program is desired to be transmitted by the 
transmitting means, and wherein the transmitting means 
transmits the programming program together with the new 
processing program to the program receiving means of the 
programming device of each of the at least one processing 30 
device selected by the selecting means. 

In the communication system constructed according to the 
sixth aspect of this invention, each of the processing devices 
includes a programmable ROM having a programmable 
storage area, and the new processing program is transmitted 35 
by the transmitting means of the program transmitting 
device through the network to at least one of the processing 
devices which is selected by the selecting means. The listing 
means of the program transmitting device is a dapted to list 
all the process in g devices to which the new pro cessing 40 
progr am can be transmitted by the transmitting mea ns, and 
the operator of the program transmitting device o perates the 
sel ecting means to select at least one of the listed proce ssing 
dev ices, so that the new pro cessing program is transmitted 
to the selected processing device or devices . Thus, the new 45 
processi ng program can be transmitted by the transmitting 
means jo only the desired processing d evice or devices. 

Further, at least one of the pluralityof processing devices 
includes the programming device according to the second 
aspect of this invention described above, and the transmit- 50 
ting means of the program transmitting device is adapted to 
transmit the programming program together with the new 
processing program to the program receiving means of the 
programming device of each of the at least one processing 
device selected by the selecting means. Upon reception of 55 
the programming program and the new processing program 
by the program receiving means, the new processing pro- 
gram is automatically written in the programmable storage 
area of the programmable ROM of the processing device in 
question, by the programming device according to the 60 
programming program. Upon completion of programming 
of the programmable storage area, the resetting means is 
operated to command the CPU of the processing device to 
execute program data currently stored in the programmable 
ROM. Thus, the programmable storage area of the program- 65 
mable ROM of only the selected processing device or 
devices can be automatically and easily programmed. 
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.Unlike the communication system according to the above - 
described fifth aspect of the invention, the present commu- 
nication system does not require the programming program 
to be stored in the programmable ROM, leading to an 
increased effective data storage of the programmable ROM. 

In one preferred form of the sixth aspect of the invention, 
' In one preferred form of the fourth, fifth and sixth aspects 
of this invention described above, the program transmitting 
device further includes: device information obtaining means 
for obtaining device information indicative of a type of each 
of the processing devices listed by the listing means; and 
device classifying means for classifying the processing 
devices, based on the device information obtained by the 
device information obtaining means, and wherein the select- 
ing means is selectively operable in a first mode in which the 
processing devices are sequentially selected one after 
another, and in a second mode in which the processing 
devices of the same type are selected at one time. 

Some processing programs are compatible with respec^A 
live different types of processing devices. In some situation, 
it is desired to program (reprogram) the programmable 
storage area of the programmable ROM of each of only the 
processing devices of a specific type. In the present preferred 
form of the communication system, the device information 
indicative of the type of each the processing devices listed 
by the listing means is obtained by the device information 
obtaining means, and the listed processing devices are 
classified into different types by the device classifying 
means. The selecting means has two operation modes. In the 
first mode, the desired processing devices of the same type 
or different types are sequentially selected one after another. 
In the second mode, the processing devices of the desired 
same type are selected at one time. This arrangement facili/ 
tates the selection of the desired processing devices of thi 
same type or different types, so that the programmabla 
storage areas of the programmable ROMs of the desired! 
processing devices can be programmed with high efficiency^ 

The third object may also be achieved according to a 
seventh aspect of this invention, which provides communi- 
cation system comprising: a plurality of processing devices 
each of which includes a programmed ROM having a 
programmable storage area which can be programmed and 
which stores a processing program, a CPU operable to 
execute the processing program, and a RAM for temporarily 
storing data for use by the CPU to execute the processing 
program; a program transmitting device including transmit- 
ting means for transmitting a new processing program to 
selected at least one of the plurality of processing devices, 
so that the processing program currendy stored in the 
programmable storage area of the programmable ROM of 
each of the selected at least one of the processing devices is 
replaced with the new processing program; and a network 
through which the program transmitting device is connected 
to the plurality of processing devices, and wherein the 
program transmitting device further includes: listing means 
for listing the processing devices to which the new process- 
ing program can be transmitted by the transmitting means; 
selecting means for selecting at least one of the at least one 
processing device listed by the listing means, to which the 
new processing program is desired to be transmitted by the 
transmitting means; device information obtaining means for 
obtaining device information indicative of a type of each of 
the processing devices listed by the listing means; and 
device classifying means for classifying the processing 
devices, based on the device information obtained by the 
device information obtaining means, and wherein the select- 
ing means is selectively operable in a first mode in which the 



01/20/2003, EAST Version: 1.03.0002 



n 

mi 



US 6,438,643 Bl 

11 12 

processing devices are sequentially selected one after the processing program is prevented by the operator who 

another, and in a second mode in which the processing operates the selecting means. 

devices of the same type are selected at one time. The fourth object indicated above may be achieved 

Like the preferred form of the communication system according to an eighth aspect of the present invention, which 

according to the sixth aspect of the invention, the present 5 provides a data storage medium accessible by a computer 

communication system is arranged such that the device and storing a software program for operating the computer 

information indicative of the type of each the processing to function as the transmitting means, the Listing means and 

devices listed by the listing means is obtained by the device the selecting means of the program transmitting device in 

information obtaining means, and the listed processing the communication system according to any one of the 

devices are classified into different types by the device 10 fourth, fifth and sixth aspects of the present invention, 

classifying means. The selecting means is selectively oper- xhe fourth object may also be achieved according to a 

able in the first mode in which the desired processing n j ntn aspect D f tn is invention, which provides a data storage 

devices of the same type or different types are sequentially medium accessible by a computer and storing a software 

selected one after another, and the second mode in which the program for operating the computer to function as the 

processing devices of the desired same type are selected at ^ transmitting means, the listing means, the selecting means, 

one time. This arrangement facilitates the selection of the tne device information obtaining means and the device 

desired processing devices of the same type or different classifying means of the program transmitting device in the 

types, so that the programmable storage areas of the pro- communication system according to the above -indicated 

grammable ROMs of the desired processing devices can be preferred form of the fourth, fifth and sixth aspects of the 

programmed with high efficiency. 20 mvent i 0Ilj or according to the seventh aspect of the inven- 

In one preferred form of the communication system tion. 

according to the fourth, fifth, sixth and seventh aspects of The fourth object may also be achieved according to a 

this invention described above, the new processing program tenth aspect of this invention, which provides a data storage 

transmitted by the transmitting means of the program trans- medium accessible by a computer and storing a software 

mining device is accompanied by an identifier identifying program for operating the computer to function as the 

the new processing program, and wherein the program transmitting means, the listing means, the selecting means, 

transmitting device further includes: device information the device information obtaining means and the warning 

obtaining means for obtaining device information indicative means of the program transmitting device in the communi- 

of a type of each of the processing devices listed by the cation system according to the above-indicated preferred 

listing means, before the new processing program is trans- form of the fourth, fifth, sixth and seventh aspects of the 

mitted by the transmitting means; and warning means for invention. 

providing a warning if the type of the processing device ^ ro transmitti device which ^ ad ted t0 

indicated by the device ^formation obtamed by the device tlMli the new processing program to each xlecUd pro . 

information obtaining means is not compatible with the new _ ■ , „ ■ • , n „ . . A 

f 35 cessing device may include a computer which functions as 

processing program identified by the identifier. .u . ~ *u r ~, a *u i ** 

y & r fe J the transmitting means, the listing means and the selecting 

In the above preferred form of the communication system, means, where appropriate, also as the device information 

the new processing program transmitted by the transmitting obtaining means, device classifying means and/or warning 

means is accompanied by an identifier which identifies the means. In this case, the computer is operated according to an 

new processing program, and the device information obtain- 4Q appropriate software program stored in a suitable data 

ing means obtains device information indicative of the type storage medium, so that the programmable storage area of 

of each processing device listed by the listing means, before the programmable ROM of each selected processing device 

the new processing program is transmitted. If the type of the can be programmed, with the received new processing 

processing device indicated by the obtained device infor- program being newly written in the programmable storage 

mation is not compatible with the new processing program 45 a rea. 

identified by the identifier, the warning means provides a 

warning in a suitable manner. BRIEF DESCRIPTION OF THE DRAWINGS 



The device information obtaining means and the warn inn , j *i_ u* . * . ^ j 

a t * . . flL 6 The above and other objects, features, advantages, and 

means are effective to prevent erroneous transmission of the . . • , _. • - i • n r . . . 

r t . . , technical and industrial significance of the present invention 

new processing program to the processing devices with so •« u u j * j l j* *i_ c « • j . -i j 

if.. • • * iL * will be better understood by reading the following detailed 

which the new processing program is not compatible, so that , . . - i r T r .• 

U1 . • . i i ■ r .u if • i* . i description of presently preferred embodiments of this 

any problems which would arise from the above-indicated K , r • * f • ■ . . 

„ . . • , . , , c , . , invention, when considered in connection with the accom- 

erroneous transmission can be avoided. Such problems may ! . ... 

. i j c . • j • j panying drawings, in which: 

include malfunction of the processing devices, and genera- r J & & 

* "Hon of error signals or messages in the processing devices. 55 FIG * 1 fe a block dia g ra m showing a communication 

rrm » • 4 - „ „ . j « j * i* « ii c »u system constructed according to one embodiment of the 

The listing means may be adapted to list all of the resent invention' 

processing devices which are included in the communication ^ 1 n * 

system and which arc connected to each other through the FIGS * 2-5 are flow cnarts illustrating an upgrading rou- 

network. Alternatively, the listing means may be adapted to tine executed by a manager provided in the communication 
list only the processing devices which satisfy a predeter- 60 system of FIG. 1, to program programmable ROMs used for 

mined condition relating to the types of the processing selected processing device or devices such as printers in the 

devices. In the latter case, the listing means may be adapted communication system, for upgrading the selected device; 

to select only the processing devices whose type or types FIG. 6 is a flow chart illustrating an operation to transmit 

is/are compatible with the new processing program to be a firmware in steps S3 9 and S49 of the flow chart of FIGS, 
transmitted by the transmitting means. In this instance, the 65 4 and 5 ; 

warning means indicated above is not necessary. Where the FIG. 7 is a view illustrating a fjormat of device infonna- 

warning means is provided, the erroneous transmission of tion to be transmitted from the selectetTtievice; 
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FIG. 8 is a view illustrating an example of a screen view The printer 10 includes a second information processor in 

on a CRT provided in tee system, which includes a list of the form of a CPU (central processing unit) 11, a ROM 

device information; (read-only memory) 12, a RAM (random-access memory) 

FIG. 9 is a view showing a displayed list of device 13, a bus 14, an output interface 15, an input interface 16, 

information, when one of the processing devices is selected; 5 and a printing portion 17. The ROM 12 is also a program- 

FIG. 10 is a view showing the displayed list of device mable R0M in the form of a L ^ ash memor y> &r example, 

information when all processing devices of the same type wmch mdudes a programmayejo^ a 

are selected' prog rammable storage area 1 2a that can be programmed. 

I* I . , , - ,. . , The RAM 13 includes an output buffer 13a and an input 

FIG. 11 is a view showng an example of a delayed ]Q ^ m ^ w ^ (o ^ MC ± ^ 

dialog box including a prompting message in the step of n , * , . t . t t , , + A Jr^ 

j ■ j r *i_ j ■ a connecting hne 9 which is connected to the bus 14. The 

selecting a desired one of the devices; . , 1ft . , , , , . c 4 . 

& printer 10 is also connected to each of the three computers 

FIG. 12 is a view showing an example of a displayed 2() through the input interface 16 

dialog box for prompting designation of a file name; A c . 0 ... , 

& r r & & An operation of the communication system S will be 

FIGS. 13A and 13B are views illustrating the format of a 15 briefly exp i a ined by reference to FIG. 1, with respect to the 

firmware file to be transmitted; programming of the programmable storage area 12a of the 

FIG. 14 is a view showing an example of a displayed programmable ROM 12 of the printer 10 and of the pro- 
warning message provided when the transmitted firmware is grammable storage area 6a of the programmable ROM 6 of 
not compatible with the selected printer; the NIC 1 connected to the printer 10, by way of example. 

FIGS. 15A, 15B and 15C are views illustrating an opera- 20 ^ following description substantially applies to the 

tion of the printer, to program its programmable ROM; programming of the ROMs of the printers 3 0 and 40 and the 

FIG. 16 is a flow chart illustrating the ROM programming corresponding NICs 1. The three printers 10, 30, 40 and the 

operation of the printer; corresponding NICs 1 will be referred to as "processing 

FIG. 17 is a flow chart illustrating an operation of a printer devices" where appropriate, 

interface device to program its programmable ROM; 25 The CPU 50 of the manager G generates appropriate data 

FIG. 18 is a view illustrating a displayed list of device to be transferred or transmitted to the printer-^ and/or the 

information according to another embodiment of this inven- NIC 1 connected thereto, and transmit the generated data to 

tion. the printer 10 and/or the corresponding NIC 1 through the 

network W. The data which are processed by the NIC 1 are 

DETAILED DESCRIPTION OF THE 30 transmitted to the NIC1 according to TFTP (trivial file 

PREFERRED EMBODIMENT transfer protocol). The data which are processed by the 

Referring first to the block diagram of FIG. 1, there is P riater 10 are transmitted to the printer 10 through the NIC 
shown a communication system S constructed according to x > according to LPR (line printer remote). Where the data 
one embodiment of the present invention. The communica- 35 need not be Pressed by the particular processing device, 
tion system S includes a manager G, a network W, a plurality the data are transmitted according to a suitable protocol such 
of NICs 1, three printers 10, 30 and 40, a plurality of as UDP (user datagram transfer protocol). The transceiver 2 
computers 20 connected to the printer 10, a color image of tne NIC 1 demodulates the received data, and the 
scanner 70 connected in parallel to the printer 40, and a sheet ' demodulated data are transmitted to the bus through the 
sorter 80 connected in series with the printer 40. The 40 LAN controller 3. The LAN controller 4, controls data 
manager G is a managing computer serving as a program transmission to and from the manager G through the net- 
output device and a program transmitting device. The net- wor ^ 

work W is a telephone line or a LAN (local area network). Where the data are transmitted to the NIC 1 according to 

The three NICs 1 are interface devices connected to respec- the TFTP, the CPU 5 processes the received data according 

tive terminal devices in the form of the three printers 10, 30, 45 to information stored in the ROM 6, while utilizing a 

40, which are of different types. As described below in temporary data storage function of the RAM 7. The CPU 5 

detail, the communication system S is adapted such that replies to the manager G, by transferring or transmitting 

firmwares used for the printers 10, 30, 40 can be managed information on a result of the processing of the received data 

by the manager G, by manipulation through a keyboard 53 by the CPU 5, through the bus 8, LAN controller 3, 

and other input devices (not shown) such as a mouse, and by 50 transceiver 2 and network W. 

using a cathode ray tube (CRT) 54. Where the data are transmitted to the NIC 1 according to 

The manager G is a well know personal computer which the LPR, the CPU 5 transmits the data to the printer 10 

incorporates a first information processor in the form of a through the common memory 4 and the connecting line 9. In 

CPU (central processing unit) 50, a ROM (read-only this case, the received data are once stored in the common 

memory) 51 and a RAM (random-access memory) 52 and is 55 memory 4, and the CPU 5 sends an interruption signal to the 

connected to the above-indicated keyboard 53 and CRT CPU 11 through a signal line (not shown), to request the 

(cathode ray tube) 54. CPU 11 to process the data to be received from the common 

The N]C 1 connected to the printer 10 includes a trans- memory 4. The operations of the CPU 5 upon reception of 

ceiver 2 serving as replying means responsive to the man- tne . data from ^ manager G a re performed according to a 

ager G, a LAN controller 3, a common memory 4, a CPU 60 suitable control program stored in the ROM 6. 

(central processing unit) 5, a ROM (read-only memory) 6, a The common memory 4 is a memory for temporarily 

RAM (random-access memory) 7 and a bus 8. The ROM 6 storing data for both the NIC 1 and the printer 10, when data 

is a programmable ROM in the form of a flash memory, for processing is effected by the NIC 1 and the printer 10. 

example, which includes a programmable portion in the When the data (e.g., data transmitted from the manager G 

form of a programmable storage area 6a that can be repro- 65 according to the LPR) are transmitted or transferred from the 

grammed (hereinafter simply referred to as "program meo 1 "). NIC 1 through the connecting line 9 to the printer 10 to be 

The RAM 7 includes a terminal information storage area la. processed by the printer 10, the CPU 11 receives the 



01/20/2003, EAST version: 1.03.0002 t^U^W^ 



US 6,438,643 Bl 



15 



16 



transmitted data through the bus 14, and processes the 
received data according to information stored in the ROM 
12, while utilizing a temporary data storage function of the 
RAM 13. Then, the CPU 11 relies to the NIC 1, by 
transmitting information on a result of the processing of the 5 
received data by the CPU 11, through the bus 14, connecting 
line 9 and common memory 4. The operations of the CPU 
5 upon reception of the data from the NIC 1 are performed 
according to a suitable control program stored in the ROM 
12. 10 

The NIC 1 transmits the information on the result of 
processing received from the printer 10, to the manager G 
through the network W. 

The printer 10 receives through the input interface 16 
output data such as image data from each of the three 15 
computers 20. The thus received output data of the computer 
20 are temporarily stored in the input buffer 13£> through the 
bus 14, and are then processed by the CPU 11 into printing 
data usable by the printing portion 17, according to a control 
program stored in the ROM 12. The thus obtained printing 20 
data are temporarily stored in the output buffer 13a of the 
RAM 13, from which the printing data are supplied to the 
printing portion 17 through the bus 14 and the output 
interface 15, so that the printing portion 17 operates to 
perform a printing operation according to the printing data. 25 

The communication system S may include one or more 
computers other than the computers 20 shown in FIG. 1. In 
this case, the printer 10 receives output data such as image 
data from any one of those other computers through the 3Q 
network W and the NIC 1 connected to the printer 10, so that 
the received data are stored in the input buffer 13b, so that 
the data are processed into printing data, to operate the 
printing portion 17 according to the printing data, in the 
same manner as described above. 

In the present embodiment, the printers 10, 30 and 40 
included in the communication system S are of different 
types but are connected to the respective NICs 1 of the same 
configuration. For instance, the printing portions 17 of the 
printers 10, 30 and 40 have different printing mechanisms. 40 
Further, or alternatively, the printers 10, 30 and 40 are 
adapted to accept output data of the computers in different 
formats. The ROM 12 of each of the printers 10, 30, 40 
stores device information identifying the particulars of each 
specific printer. The communication system S further 45 
includes other printers connected to the network W through 
respective NICs which are different in configuration to the 
NICs 1 for the printers 10, 30, 40. 

ITie programmable storage areas 6aJiZa of the program- 
mable ROMs 6, 12 store processing programs such as 50 
firmwares used for processing data received by the NIC 1 or 
printer 10. Since these storage areas 6a, 12a are 
programmable, the printer 10 can be upgraded by program- 
ming the programmable storage areas 6a, 12a, that is, by 
replacing the originally or currently stored processing pro- 55 
grams (firmwares) with new processing programs. There 
will be described operations for programming the program- 
mable storage areas 6a, 12a of the programmable ROMs 6, 
12. 

Initially, a pr inter upgrading applicatio n is called in the 60 
manager G, so that tne uru initiates an upgrading rout ine 
illu strated in the flow charts of FIGS. 2-5. As shown in FIG. 
2, (Ee routine is initiated with stepSl in whicha broadcast 
packejjsjt ransmitted . according to the UDR through the 
ne twork W to all of the printers connected to the netw ork W. 65 
to call for the device information of each printer . Then, the 
control flow goes to step S3 to start or turn on a timer which 
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is capable of measuring a time lapse of at least three seconds. 
Step S3 is followed by step S5 to receive the device 
information from each printer through the network W and 
display the received device information on the CRT 54. 
Then, the control flow goes to step S7 to determine whether 
three seconds have passed. If a negative decision (NO) is 
obtained in step S7, the control flow goes to step 5. Steps S5 
and S7 are repeatedly implemented until an affirmative 
decision (YES) is obtained in step S7, that is, until three 
seconds have passed after the timer has been turned on. 
Thus, the manager G receives the device information for a 
period of three seconds. 

Upon reception of the broadcast packet from the manager 
G, the p rinter 10 (and each of th e other printers) initiates a 
device ffiormation obtaining routing (not shown) to obtain 
d evice inform ation.of the NIC 1 t o which the printer 10 is 
connect ed. The ^d evice-information of the NIC 1 includes the 
device name of the NIC 1 (NIC device name) and data (NIC 
version) indicative of the version of the firmware stored in 
the ROM 6 of the NIC 1. After waiting for a time in the order 
of a few or several msecs. corresponding to a random 
number, the printer 10 sends back the device information of 
the NIC 1 as well as the device information of the printer 10 
itself, to the manager G. T he devic e information of the j 
printer 10 includes a device c lass, a device nam e ,_a devi ce 
status and a firmw are version ot the printer 10. Each of the 
printers (e.g., printer 10) may be adapted to oBlaln and store 
the device information of the corresponding NIC (NIC 1 for 
the printer 10) when the printer is initially turned on with 
power application thereto. Further, the printer 10, for 
example, may be adapted to store the device information of 
some or all of the other printers connected to the network W 
and the device information of the corresponding NICs, so 
that the printer 10 sends to the_manag er G the device 
information of those other p^mjers and their NICs as well as 
the device information of the printer 10 itself and the 
corresponding NIC 1. 

Thus, the manager G receives the device information 
through the network W from the individual printers at 
different times according to the random number generation. 
In step S5 of the upgrading routine executed by the manager 
G, the device information is displayed on the CRT 54. FIG. 
7 illustrates the format of device information 100 received 
from the printer 10, and FIG. 8 shows an example of a screen 
view 200 on the CRT 54, which includes a __device list 201 
prepared according to the device information 100 received 
from the printer 10 and the device information received from 
_the other_printers. 
• As indicated above and as shown in FIG. 7, the device 
information 100 includes a device class 101 indicative of the 
class (e.g., laser printer or color printer) of the appropriate 
printer^, a devj ce name 102 ind i cative of the ty pe of the 
appro priate prin ter, a statu s 10 3 indi cative of th e present 
state of the a ppropriate printer , and a printer version 104 
indicatiye.oOhe. firmware version of .the appro priate^ printer, 
a^N!C ^devic e^name^l0 5_indicati ve of jhejtvpe of the NIC 
corresponding to the appropriate printer, a NIC version 106 
indicative of the firmwars^vejsion of the NIC, arid* an IP 
address 107 accorded to the approp riate prin ter. These 
device class 102, device name 102^|tatusjB3; printer 
version 104, NIC device name 105 and NIC version 106 are 
preceded by respectiv e leaders indicative of the data lengths , 
namely, device class length 111, device name length TIT", 
status length 113, printer version length 114, NIC device 
name length 115 and NIC version length 116. ' — 

As also shown in FIG. 7, the device list 201 displayed on f 
the screen of the CRT 54 in step S5 according to the device \ 
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informatioQ 100 includes horizontal lines of device infor- decision (YES) is obtained in any of those steps, that is, until 
mation of the individual printers, which are arranged in the any one of the buttons 202-205 is pressed or any one of the 
vertical direction, together with icons corresponding to the icons in the device list 201 is "clicked", 
classes of the printers indicated by the device class 101. The Usually, the user or operator of the manager G viewing*-" 
line of device information of each printer, which is located 5 the display screen view 200 initially selects the desired 
to the right of the corresponding icon, consists of the device processing device or devices, by clicking the corresponding 
class, device name (indicated by the device name 102), icon or icons in the device list 201. In this case, arg 
device status (indicated by the device status 103), printer's affirmative decision (YES) is obtained in step SI, and the 
firmware version (indicated by the printer version 104), NIC control flow goes to step S21 to determine whether the type 
device name (indicated by the NIC device name 105), NIC 1Q 0 f tne newly selected processing device is different f rom that 
firmware version (indicated by the NIC version 106), and IP 0 f tne already selected processing device. Where a certain 
address (indicated by the IP address 107). one G f t he processing devices is selected for the first time, a 
It is noted that the device list 201 also includes device negative decision (NO) is obtained in step S21, and the 
information of the color image scanner 70, which is also control flow goes to step S23 in which the line of informa- 
considered to be a processing device which reads a color 15 tion of the selected device is displayed in reverse video with 
image according to a certain firmware. The firmware version white characters on the black background. If the uppermost 
of the color image scanner 70 is indicated in the column of * icon in the device list 201 is "clicked" to select the laser' 
the printer's firmware version (corresponding to the printer printer (device name: 1660, NIC device name: 2010), the 
version 104), as shown in FIG. 8. It is also noted that the uppermost line of information of the laser printer is high- 
processing devices (printers, etc.) of the same type are 20 lighted in reverse video, as indicated in FIG. 9. Then, the _ 
connected to the respective NICs of the same type. control flow goes to step S13. 

I The display screen view 200 includes an array of control If the SELECT ALL SAME TYPE DEVICES button 204 

button areas located above the device list 201. The array of is pressed in this condition, an affirmative decision (YES) is 

control button areas includes a PRINTER FIRMWARE obtained in step S13, and step S25 is implemented to 

UPGRADE button 202, a NIC FIRMWARE UPGRADE 25 highlight the lines of information of all processing devices 

button 201, a SELECT ALL SAME TYPE DEVICES button of the same typ^Tthat of the selected device. If the button 

204, and an END button 205. These buttons 202, 203, 204, 204 is pres^d.when jhe„uppermost line of information is 

204 and 205 may be "pressed" by clicking a mouse while a • highlighted in reverse video, as indicated in FIG. 9, the lines 

cursor is located within the appropriate button area. The of information of all of the laser printers of the same type as 

PRINTER FIRMWARE UPGRADE button 202 is pressed 30 that of_the_uppermost.line. of information are highlighted in 

to upgrade the firmware of any printer or color image reverse video, as indicated in FIG. 10. Thus, all of the 

scanner 70, for example, by programming the programmable processing devices of the samejyp^ca n be sel ected with the 

storage area 12a of the programmable ROM 12 of the printer button 204, without clicking the icons of those processing 

10. The NIC FIRMWARE UPGRADE button 203 is pressed devices. 

to upgrade the firmware of any NIC, for example, by 35 — However, all or some of the processing devices of the 
programming the programmable storage area 6a of the same type can fc e selected by clicking the corresponding 
programmable ROM 6 of the NIC 1 for the printer 10. The iC0QS one a f ter another. In the example of FIG. 10, the 
SELECT ALL SAME TYPE DEVICES button 204 is uppermost or first icon, the second icon and the fourth icon 
pressed to upgrade the firmwares of all of the devices of the in lne device i ist 2 01 are clicked. If two or more processing 
same type. The END button 205 is pressed to terminate the 40 devices .oLdifferent-types-are-selected,-a_firmware that is 
firmware upgrading operation. used Jo upgrade the processing device of one of those 
The icons included in the device list 201 also function as different typ^esjsnot.gene rally compatible with the process- 
buttons, which may be "pressed" by clicking the mouse ing "device or devices of the"oTrieTtype or types. Further, the 
while the cursor is located within the area of the appropriate selection of the processing devices of different types would 
icon- 45 cause another problem when the SELECT ALL SAME 
Referring back to the flow chart of FIGS. 2-5, the control TYPE DEVICES button 204 is pressed. To avoid these 
flow goes to step Sll of FIG. 3 if the afiGrmative decision problems, steps S21, S27, S29 and S31 are provided. 
(YES) is obtained in step S7. In this condition, the display Described more specifically, an affirmative decision (YES) 
screen view 200 includes the device list 201 as shown in is obtained in the above-indicated step S21 if the type of the 
FIG. 8. Step Sll is provided to determine whether any 50 newly selected processing device is different from that of the 
processing device is selected by clicking the mouse with the already selected processing device. In this case, the control 
cursor being located within the area of the appropriate icon flow goes to step S27 to open a DEVICE TYPE dialog box 
in the device list 201. If a negative decision (NO) is obtained 220 over a portion of the display screen view 200, as shown 
in step Sll, the control flow goes to step SI3 to determine in FIG. 11, for prompting the user or operator of the manager 
whether the SELECT ALL SAME TYPE DEVICES button 55 G to either maintain the already selected type (invalidate the 
304 has been pressed. If a negative decision (NO) is newly selected type) or change the type to the newly selected 
obtained in step S13, the control flow goes to step S15 to type (validate the newly selected type). The dialog box 220 
determine whether the PRINTER FIRMWARE UPGRADE contains a prompting message "TYPE OF NEWLY 
button 202 has been pressed. If a negative decision (NO) Is SELECTED DEVICE IS DIFFERENT FROM THAT OF 
obtained in step S15, the control flow goes to step S17 to 60 ALREADY SELECTED DEVICE. DO YOU WANT TO 
determine to determine whether the NIC FIRMWARE VALIDATE THE NEW SELECTION?". The dialog box 
UPDATE button 203 has been pressed. If a negative decision 220 also contains an YES button 221 used to validate the 
(NO) is obtained in step S17, the control flow goes to step newly selected type (newly selected processing device), and 
S19 to determine whether the END button 205 has been a NO button 222 to maintain the already selected type 
pressed. If a negative decision (NO) is obtained in step S19, 65 (invalidate the newly selected type). If the YES button 221 
the control flow goes back to step Sll. Steps Sll, S13, S15, is pressed, an affirmative decision (YES) is obtained in step 
S17 and S19 are repeatedly implemented until an affirmative S29, and the control flow goes to step S31 to cancel the 
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already selected type and the reverse video highlighting of 
the line of information of the already selected device. Then, 
step S23 is implemented to validate the newly selected type 
and highlight the line of information of the newly selected 
device. 

If the NO button 222 in the DEVICE TYPE dialog box 
220 is pressed, a negative decision (NO) is obtained in step 
S29, and the control flow goes to step S13. In this case, the 
already selected processing device (already selected type) is 
maintained, and the newly selected processing device (type) 
is invalidated. As a result of pressing the YES button 221 or 
the NO button 222, the dialog box 220 is closed, and the 
entire view of the display screen view 200 is provided. 

Where the type of the newly selected processing device is 
the same as that of the already selected processing device, 
the negative decision (NO) is obtained in step S21, and the 
control flow goes to step S23, while skipping steps S27, S29 
and S31. In this case, the line of information of the newly 
selected device is also highlighted in reverse video. Thus, 
the two or more processing devices of the same type can be 
selected as the devices to be upgraded. 

After the desired processing device or devices has/have 
been selected, the operator of the manager G presses the 
PRINTER FIRMWARE UPGRADE button 202 or NIC 
FIRMWARE UPGRADE button 203. If the button 202 is 
pressed, an affirmative decision (YES) is obtained in step 
SI 5, and the control flow goes to ste p _S33_tO-Open a FILE 
NA ME DESIGNA TION, dialog box 230 over a portion of 
"The display screen view 200, as shown in FIG. 12. The dialog 
box 230 contains: an indication of the type of the selected 
processing device or devices; a FILE NAME entry area 231; 
an OK button 232; and a REFERENCE button 233. 

After the FILE NAME DESIGNATION dialog box 230 
has been opened in step S33, the control flow goes to step 
S35 to permit an operation to designate or enter a file name 
of a firmware that is used to upgrade the selected processing 
device or devices. This operation is permitted until the OK 
button 232 is pressed, that is, until an affirmative decision 
(YES) is obtained in step S37. Where the file name of a 
desired firmware is designated by the operator through the 
keyboard 5t, the CPU 50 of the manager G operates to 
provide an indication of this file name in the FINE NAME 
entry area 231 in the dialog box 230. If the REFERENCE 
button 233 is pressed, a reference dialog box (not shown) is 
opened over the dialog box 230. This reference dialog box 
lists file names of firmwares which arc stored in the ROM 51 
or other memories or servers connected to the manager G via 
a communication line. A desired one of the firmwares whose 
file names are indicated in the reference dialog box can be 
selected by the operator using a cursor key and a function 
key on the keyboard 53. In this case, too, the file name of the 
selected firmware is indicated in the FINE NAME entry area 
231. 

After the file name of the deoired firmware has been 
designated and indicated in the entry area 231, the OK 
button 233 is pressed by the operator. As a result, an 
affirmative decision (YES) is obtainecfih step S37, and the 
control flow goes to step S39 in which the firmware whose 
file name has been designated is transmitted through the 
network W according to the LPR, as described below, so that 
the firmware is processed in the selected processing device 
such as the printer 10, for example. After the operation in 
step S39 is completed, the FILE NAME dialog box 230 is 
closed, and the entire view of the display screen view 200 is 
rovided. The control flow then goes to step S17. 

When the NIC FIRMWARE UPGRADE button 203 is 
pressed, an affirmative decision (YES) is obtained in step 
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S17, and the control flow goes to step S43 in which a dialog 
box similar to the dialog box 230 shown in FIG. 12 is 
opened. Step S43 is followed by step S45 similar to the step 
S35. When an OK button in the dialog box is pressed, an 

5 affirmative decision (YES) is obtained in step S47, and the 
control flow goes to step S49 in which the firmware whose 
file name has been designated is transmitted through the 
network W according to the lb' IV, as described below, so 
that the firmware is processed in the selected NIC (selected 

3Q processing device). After the operation in step S49 is 
completed, the dialog box opened in step S43 is closed, and 
the control flow goes to step SI 9 to determine whether the 
END button 205 has been pressed. If the button 205 is 
pressed, an affirmative decision (YES) is obtained in step 
s S19, and the upgrading routine of FIGS. 2-5 is terminated. 
The operation performed in step S39 or S49 is illustrated 
in the flow chart of FIG. 6. Initially, step 951 is implemented 
to read out the device name from the file of the firmware to 
be transmitted. An example of the firmware file is shown in 

20 FIG. 13A, as a firmware file 300. This firmware file 300 
consists of: an identifier in the form of a device name 301 
indicating the name of the processing device compatible 
with the firmware in question; an address 302 indicating the 
address of the programmable ROM (e.g., ROM 12 of the 

25 printer 10, or ROM 6 of the NIC 1) at which the firmware 
is stored; the firmware 303 per se; a programming program 
304 for programming the programmable storage area of the 
ROM (e.g., programmable storage area 6a or 12a), namely, 
for writing the firmware 303 in that programmable storage 

30 area; and a control program 305 for copying the program- 
ming program 304 into the RAM, as described below. 

In step S51, the device name 301 is read out from the 
firmware file 300 whose name has been designated in step 
S35 or S45. Step S51 is followed by step S53 in which a 

35 variable "N" is set to be equal to the total number of the 
processing devices listed in the device list 201. Then, step 
S55 is implemented to reset a variable "i" to 0. Then, the 
control flow goes to step S57 to increment the variable "i", 
and to step S59 to determine whether the line of information 

40 of the device whose number (as counted from the top of the 
device lust 201) is equal to the current value of the variable 
"i" is highlighted in reverse video in the device list 201. If 
an affirmative decision (YES) is obtained in step S59, the 
control flow goes to step S61 to determine whether the name 

45 of the device whose number is equal to the value of the 
variable "i" is coincident with the file name 301 read in step 
S51. 

If an affirmative decision (YES) is obtained in step S61, 
the control flow goes to step S63 read out the IP address 

50 from the device list 201, and step S65 in which the firmware 
file 300 is transmitted through the network W to the IP 
address, that is, to the device whose number is equal to the 
value of the variable "i". In step S65, the firmware file 300 
including the firmware 303 to be written in the program- 

55 mable storage area 6a of the ROM 6 of the NIC 1 is "i" 
transmitted according to the TPTP, while the firmware file 
300 including the firmware 303 to be written in the pro- 
grammable storage area 12a of the ROM 12 of the printer 10 
is transmitted according to the LPR. 

60 Transmission parameters of the TFTP includes a param- 
eter indicative of PUT or GET (transmission or reception), 
an IP address of the receiver, a pass name of the firmware file 
at the transmitter, and a pass name of the firmware file at the 
receiver. However, the NIC 1 does not have a file system, 

65 and therefore the pass name of the firmware file at the 
receiver does not have a significance. In view of this, the 
pass name of the firmware file at the receiver is replaced by 
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a pass word which is inherent in the manager G, as shown There will next be described operations of the CPU 11 of 
in FIG. 13(B). An advantage of this pass word will be the printer 10 when the firmware file 300 is transmitted to 
described. the printer 10. The programmable storage area 12a of the 
Referring back to the flow chart of FIG. 6, step S65 is programmable ROM 12 stores a firmware 403, a program- 
followed by step S67 to determine whether the current value 5 min g program 404 and a control program 405, as indicated 
of the variable "i" is eq ual to "N" . -JLa_negative decision in FIG. 15 A. The firmware 403 is a small -volume processing 
(NOJ^htained^jhe control flow goes back to step S57 to program for controlling the printing portion 17. The pro- 
increment the variable "i", so that the subsequent steps are gramming program 404 is used for reprogramming the 
implemented for the device whose number is equal to the programmable storage area 12a, that is, for replacing the 
value of the variable "i". If the line of information of the 10 firmware 403, programmable program 404 and control pro- 
device in question is not highlighted in reverse video in the gram 405 with the firmware file 300 which has been trans- 
device list 201, a negative decision (NO) is obtained in step mined to the printer 10 and which includes the firmware 
SS9, and the control flow goes to step step S67 while 303, programming program 304 and control program 305. 
skipping steps S67, S63 and S65. If the current value of the The control program 405 is used for copying the program- 
variable "i" is not equal to "N'\ the variable "i" is again 15 min g program 404 into the RAM 13 and effecting other 
incremented in step S57. Steps S57-S64 are repeatedly processing operations. 

implemented until the value of the variable "i" reaches "N", The CPU 11 is adapted to execute a routine illustrated in 

namely, until an affirmative decision (YES) is obtained in the flow chart of FIG. 16, according to the control program 

step S67. If the affirmative decision is obtained in step S67 405. The routine is initiated with step S81 to determine 

in step S39 of FIG. 4, the control flow goes to step S17 of 2 o whether the firmware file 300 has been received. If a 

FIG. 5. If the affirmative decision is obtained in step S67 in negative decision (NO) is obtained in step S81, the control 

step S49 of FIG. 5, the control flow goes to step S19. flow goes to step S83 in which normal processing operations 

Thus, the firmware file 300 including the firmware 303 for controlling the printer 10 to effect a printing operation 

which has been designated in step S35 or S45 is transmitted are implemented according to the firmware 403 and a 

to all of the selected processing devices whose lines of 25 processing program stored in the non-programmable storage 

information are highlighted in the device list 201, or to the area of the ROM 12. Steps S81 and S83 are repeatedly 

NICs connected to the selected processing devices. If the implemented until an affirmative decision (YES) is obtained 

name of the processing device whose number is equal to the m step S81. That is, the normal printing operation is per- 

value of the variable "i" is not coincident with the device formed by the printer 10 until the firmware file 300 has been 

name 301 of the firmware read in step S51, a negative 30 received. 

decision (NO) is obtained in step S61, and the control flow The normal processing operations implemented in step 

goes to step S69 to provide a warning message 240 over the S83 include not only operations to control the printing 

FILE NAME DESIGNATION dialog box 230 which is still portion 17, but also an operation to transmit the device 

open (during implementation of step S39 or S49), as shown information 100 to the manager G, in response to a request 

in FIG. 14. For instance, the warning message 240 reads 35 calling for the device information 100 in step SI. The 

"THE DESIGNATED FIRMWARE IS NOT COMPATIBLE firmware file 300 which the printer 10 receives includes a 

WITH THE SELECTED DEVICE". In this event, steps S63 header which includes an indicator informing the printer 10 

and S65 are not implemented, and the firmware file 300 is that the firmware file 300 used for programming the pro- 

not transmitted. Step S65 is followed by step S67. Thus, grammable storage area 12a of the programmable ROM 12 

steps S61 and S69 prevent erroneous transmission of the 40 follows the header. The affirmative decision (YES) is 

firmware file 300 whose firmware 303 is not compatible obtained in step S81 when the CPU 11 recognizes the 

with the selected device. firmware file identifier. 

As described above the manager G is adapted to provide When the printer 10 has received the firmware file 300, 

the device list 201 which lists the processing devices from the control flow goes to step S87 in which the programming 

which the device information 100 have been received. The 45 program 404 is copied into the RAM 13, as indicated in FIG. 

manager G is further adapted to permit the selection of the 13B. Then, steps S91, S93, S95 and S99 are implemented to 

desired processing devices to which the firmware file 300 is reprogram the programmable storage area 12a, that is, to 

transmitted. The selection of the two or more processing replace the firmware 403, programming program 404 and 

devices may be achieved by sequentially selecting the control program 405 with the received firmware file 300, as 

corresponding icons in the device list 201, or pressing the 50 indicated in FIG. 13C. 

SELECT ALL SAME TYPE button 204 provided in the Described in detail, the data stored in the programmable 

display screen view 200. Accordingly, the desired process- storage area 12a are entirely erased in step S91. Then, the 

ing devices which are to be upgraded by programming the control flow goes to step S93 in which the received firmware 

programmable ROMs can be easily and efficiently selected file 300 (consisting of the firmware 303, programming 

by the operator of the manager G, through the keyboard 53 55 program 304 and control program 305) is written in the 

and the CRT 54, so that the operating efficiency of the programmable storage area 12a. Step S83 is followed by 

communication system S as a whole is significantly step S93 to determine whether the writing of the firmware 

improved. In addition, the manager G is arranged to provide file 300 is completed. Steps S93 and S95 are repeatedly 

the warning message 240 if the firmware 303 included in the implemented until an affirmative decision (YES) is obtained 

firmware file 300 to be transmitted is not compatible with the 60 in step S95. When the affirmative decision is obtained, the 

selected processing device. More importantly, the manager control f low goes to step S99 in which the CPU 11 

G is arranged to prevent the transmission of that firmware • commands the ROM 12 to effect necessary processing 

file 300 to the selected processing device if the firmware 303 operations such as an operation to reset the printer 10 

included in the firmware file 300 is not compatible with the according to the data stored in the ROM 12, which data 

processing device. Accordingly, the communication system 65 include the newly written firmware 303, so that the normal 

5 is protected against otherwise possible malfunction or printing operation can be performed according to the firm- 

errors. ware 303 in the programmable storage area 12a and the 
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other processing program stored in the non-programmable 6 of the NIC 1, and according to the LPR when the firmware 

storage area of the ROM 12. file 300 is to be written into the programmable storage area 

As described above, the printer 10 is adapted to first copy 12a of tne R0M 12 of tne printer 10. The CPU 5 of the NIC 

the programming program 404 into the RAM 13, then erase 1 ^ assigned to transmit the firmware file 300 to the printer 

the data currently stored in the programmable storage area 5 1° ^ tne firmware file 300 has been transmitted to the NIC 

12a of the ROM 12, and finally write the received firmware 1 according to the LPR. The present arrangement has the 

file 300 in the storage area 12a. Thus, the programmable following advantages: 

storage area 12a can be reprogrammed in a reduced time, Since the protocol used for transmitting the firmware file 

without increasing the mechanical and control complexity of 300 is used to make a determination as to whether the 

the printer 10, while assuring full utilization of the data 10 firmware file 300 received by the NIC 1 should be written in 

storage capacity of the ROM 12. It is appreciated that the the programmable storage area 6a of the ROM 6 of the NIC 

newly written programming program 304 and control pro- 1 itself or in the programmable storage area 12a of the ROM 

gram 305 can be used (as the programs 404 and 405 as 12 of the printer 10, the firmware file 300 need not include 

indicated in FIG. 15B) when the programmable storage area any data or discriminator which permits the above determi- 

12a is reprogrammed upon reception of a further new 15 nation. Accordingly, the firmware file 300 can be easily 

firmware file for further upgrading the printer 10. transmitted from the manager G, with a simple control 

The CPU 11 automatically initiates the operations in steps arrangement, leading to a reduced cost of manufacture of the 

S87-S95 upon reception of the firmware file 300, to repro- manager G, and improved efficiency of transmission of the 

gram the programmable storage area 12a. After the comple- firmware file 300. 

tion of the writing of the firmware file 300 (with the 20 Further, the writing of the firmware file 300 into the ROM 

affirmative decision obtained in step S95), the normal opera- 6 of the NIC 1 is permitted only when the pass word 

tion of the printer 12 according to the newly written firm- included therein is acceptable. This arrangement makes it 

ware file 300 is automatically made available. Accordingly, possible to prevent the ROM 6 from being reprogrammed by 

the non-productive time of the printer 10 due to the pro- a firmware which is received from a computer other than the 

gramming of the programmable storage area 12a is signifi- 25 manager G. If an inappropriate firmware were written in the 

cantly shortened. programmable storage area 6a of the ROM 6 of the NIC 1, 

Like the programmable storage area 12a, the program- there would be a risk that data communication between the 

mable storage area 6a of the ROM 6 of the NIC 1 stores a NIC 1 and the manager G is totally impossible. The present 

firmware, a programming program and a control program, arrangement is free from this risk. Since the so lution 

and can be automatically and efficiently reprogrammed in employed is the mere use of the pass word in the TFTP 

the same manner as described above with respect to the message in place of a pass name, as indicated in FIG. 13B, 

storage area 12a. However, a routine executed by the CPU the solution assures a high degree of operating reliability of 

5 of the NIC 1 is different from the routine of FIG. 16, since the communication system S, without increasing its com- 

the CPU 5 is required to transmit the firmware file 300 to the ^ plexity. 

printer 10 if the firmware file 300 has been received from the As described above in detail, the NIC 1 and the printer 10 

manager G according to the LPR. in the present communication system are adapted to repro- 

Thc routine to be executed by the CPU 5 is illustrated in gram the ROM 6 or ROM 12 at one time in a comparatively 

the flow chart of FIG. 17, which is similar to that of FIG. 16, short time, using the same programming program, with 

except for the addition of steps S84, S85 and S86 between 40 comparatively simple physical and control arrangements, 

the steps S81 and S87. If the affirmative decision (YES) is while assuring full utilization of the data storage capacity of 

obtained in step S81 as a result of reception of the firmware the ROMs 6, 12. Further, the screen view 200 provided on 

file 300 from the manager G, the control flow goes to step the CRT 54 facilitates the selection of the desired processing 

S84 to determine whether the firmware file 300 has been devices whose programmable ROMs are to be programmed, 

transmitted according to the TFTP (trivial file transfer 45 While the foregoing description primarily refers to the 

protocol). If an affirmative decision (YES) is obtained in combination of the printer 12 and the corresponding NIC 1, 

step S84, the control flow goes to step S85 to determine the description substantially applied to the combination of 

whether the pass word included in the received firmware file the parallel printer 40 and color image scanner 70 and the 

300 is acceptable or not, that is, whether the pass word is corresponding NIC 1, which are shown in FIG. 1. The sheet 

inherent in the manager G. If an affirmative decision (YES) 50 sorter 80 connected to the printer 40 may be an intelligent 

is obtained in step S85, the control flow goes to step S87 and one incorporating a CPU. In this case, the printer 50 trans- 

the subsequent steps, to write the received firmware file 300 mils to the manager G the device information of the sheet 

in the programmable storage area 6a, in place of the data sorter 80 as well as the device information 100 (of the printer 

already stored therein. 40 and the corresponding NIC 1). 

If the firmware file 300 has been transmitted according to 55 It will be understood that step S87 of the flow chart of 

the LPR (line printer remote) protocol, a negative decision FIG. 16 corresponds to an operation of copying the pro- 

(NO) is obtained in step S84, and the control flow goes to gramming program into the RAM 7, 13, and steps S91-S95 

step S86 to transmit the received firmware file 300 to the correspond to an operation of programming 

printer 10. In this case, the control flow goes back to step (reprogramming) the programmable storage area 6a, 12a of 

S81. If the pass word included in the received file 300 is not 60 the programmable ROM 6, 12, while step S99 corresponds 

acceptable, a negative decision (NO) is obtained in step S85, to an operation of resetting the processing device in the form 

and the control flow goes back to step 381. In this event, the G f the NIC 1 or printer 10 according to the new processing 

received firmware file 300 is discarded. program after the ROM has been programmed. It will also 

As described above with respect to the step S65 of FIG. be understood that portions of the CPU 5, 11 and the ROM 

6, the manager G is adapted to transmit the firmware file 300 65 6, 12 assigned to implement the copying operation, the 

according to the TFIT 1 when the firmware file 300 is to be reprogramming operation and the resetting operation respec- 

written into the programmable storage area 6a of the ROM tively correspond to copying means for copying the pro- 
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gramming program, programming means for programming 
the programmable storage area 6a, 12a, and resetting means 
for resetting the processing device. It will further be under- 
stood that the transceiver 2 and the connecting line 9 
constitute program receiving means for receiving the new 
processing program from the manager G, and the output port 
of the manager G constitutes program output means for 
generating the new processing program which is to replace 
the original processing program currently stored in the 
programmable storage area of the programmable ROM of 
the selected processing device, program transmitting means 
for transmitting the new processing program to the process- 
ing device through the network W. It will also be understood 
that the device list 201 corresponds to listing means for 
listing the processing devices with which the new processing 
program to be sent from the manager G are compatible, and 
that the icons in the device list 201 and the SELECT ALL 
SAME TYPE DEVICES button 204 constitute selecting 
means for selecting the processing devices to which the new 
processing program is to be transmitted. 

It will also be understood that step S69 of the flow chart 
of FIG. 6 corresponds to an operation of providing a warning 
that the selected processing device is not compatible with 
the new processing program to be transmitted, and step 5 of 
reading the device name 102 and NIC device name 105 of 
the device information 100 corresponds to an operation of 
obtaining the device information 100, while step S25 cor- 
responds to an operation of classifying the processing 
devices. It will further be understood that portions of the 
CPU 50 and ROM 51 of the manager G assigned to 
implement the above-indicated operations respectively cor- 
respond to warning meansjoxprpviding the warning, device 
informationctbtaining jneans for obtaining trie device infor- 
mation l^,.and-device.classu°ying means for classifying the 
processing devices. 

While the presently preferred embodiment of the present 
invention has been described above, it is to be understood 
that the present invention is not limited to the details of the 
above embodiment, but may be otherwise embodied. 

In the illustrated embodiment, the desired processing 
devices are selected in step SU by clicking the mouse when 
the cursor is located within the corresponding one of the 
icons in the device list 201. However, the desired processing 
devices may be selected by specifying their names through 
the keyboard 53. 

The routine of FIG. 16 in the illustrated embodiment is 
adapted such that the programmable ROM 12 is necessarily 
programmed (reprogrammed) in steps S87-S95 when the 
firmware file 300 is transmitted to the printer 10. However, 
it is possible to permit or inhibit the reprogramming of the 
ROM 12 only when a predetermined condition is satisfied. 
For instance, it is possible to inhibit the reprogramming 
when the firmware 303 in the received firmware file 300 is 
the same as the firmware 403 currently stored in the pro- 
grammable storage area 12a. In this case, the header of the 
firmware file 300 includes an identifier identifying the 
firmware 303, and the step S87 is preceded by a step of 
reading the identifier so that the received firmware file 300 
is discarded if the identifier identifies the firmware 303 
which is identical with the currently stored firmware 403. In 
this event, the control flow goes back to step S81. Further, 
a suitable pass word may be used to inhibit the rewriting of 
the firmware 303 if the firmware 303 is identical with the 
currently stored firmware 403. The above modifications may 
apply to the ROM 6 of the NIC 1. 

It will be understood that portions of the CPU 11 and the 
ROM 12 assigned to read the above-indicated identifier of 
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the firmware 303 constitute identifying means for identify- 
ing the firmware 303 to determine whether the firmware 303 
is identical with the firmware 403 currently stored in the 
programmable storage area 12a. Further, the printer 10 may 

5 be provided with a suitable operator's control for permitting 
or inhibiting the reprogramming of the programmable stor- 
age area 12a, namely, to permit or inhibit the implementa- 
tion of steps S87-S95. 

In the illustrated embodiment, all printers of the same type 

30 and all NICs of the corresponding same type are selected by 
pressing the SELECT ALL SAME TYPE DEVICES button 
204. However, all printers of the same type, and all NICs of 
the same type may be selected independently of each other. 
IN this case, it is desirable to provide a SELECT ALL 
SAME TYPE PRINTERS button 204a and a SELECT ALL 
SAME TYPE NICs button 204Z\ as indicated in FIG. 18. 
WheD the programmable storage areas 6a of the ROMs 6 of 
all NICs of the same type are reprogrammed, one of the 
NICs of the desired type is selected by selecting the corre- 
sponding icon in the device list 201, and then the SELECT 
ALL SAME TYPE NICs button 2046 is pressed. In this case, 
the printers connected to the NICs of the selected type are 
reprogrammed, even when the printers include printers of 
different types. 

25 In step S87 of the illustrated embodiment, the program- 
ming program 404 currently stored in the programmable 
storage area 12a is copied into the RAM 13. However, the 
programming program 304 in the received firmware file 300 
may be copied into the RAM 13. In this case, only the 

30 firmware 303 and the control program 305 are written in the 
programmable storage area 12a, since the programming 
program 204 is not used when the storage area 12a is again 
reprogrammed. 

Where the firmware file 300 to be transmitted for repro- 

35 gramming the ROM 12 or ROM 6 includes the program- 
ming program 304 in addition to the firmware 303 and the 
control program 305, as indicated above, the ROM 12, 6 
need not store the programming program 404, so that the 
effective data storage capacity of the ROM is accordingly 

40 increased. 

In the illustrated embodiment, the firmware file 300 is 
designated after the desired processing devices to be repro- 
grammed have been selected. However, the firmware file 
300 may be designated before the desired processing devices 

45 are selected. In this case, the device list 201 may be prepared 
based on the device name 102 and the NIC device name 105 
of the device information 100, so that the device list 201 lists 
only the processing devices which are compatible with the 
already designated firmware file 300. This arrangement 

50 enables the operator to select only the processing devices 
compatible with the designated firmware file 300, and there- 
fore makes it possible to eliminate the steps S59, S61 and 
S69, resulting in an increased programming efficiency of the^ 
ROM 6, 12. However, the preparation of the device list 201 

55 takes a relatively long time to check the compatibility of the 
processing devices and the designated firmware file, where 
the number of the processing devices is relatively large. In 
this sense, it is desirable to first select the desired processing 
devices and then designate the firmware file, where the 

60 number of the processing devices provided in the system is 
relatively large. 

The screen view 200 including the device list 201 is useful 
for any system other than the communication system S 
described above, for instance, for the conventional system 

65 for programming a programmable ROM. 

It is also noted that the feature of programming a pro- 
grammable ROM by copying the programming program into 
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a according to the present invention is equally applicable to 
a processing device which includes a plurality of program- 
mable ROMs. For instance, Ihe printer 10 may include a 
plurality of programmable ROMs which store respective 
different firmwares. In this case, the header of each of the 5 
firmware file s to be transmitted to the printer 10 includes a 
command whicrT indicates one of the programmable ROMs 
in which the firmware file in question is to be rewritten. 

The software programs executed by the CPU 50 of the 
manager G for listing and selecting the processing devices 1Q 
and transmitting the firmware file 300 to the selected pro- 
cessing devices may be stored in a ROM (e. g. ROM 51) or 
RAM, or in any other suitable data storage medium such as 
CD-ROM, a floppy disc, a program cartridge insertable into 
a card slot, or an internet file server. Further, the software 

. . 15 

programs for copying the programming program into the 
RAM 7, 13 and for programming the programmable storage 
area 6a, 12a of the programmable ROM 6, 12 may be stored 
in a ROM or RAM, or in any other suitable data storage 
medium as indicated above. That is, the program output 
means or program transmitting means may be adapted to 
generate or transmit the firmware file 300 and other software 
programs so as to be stored in such a suitable data storage 
medium as indicated above, so that the program receiving 
means may receive the firmware file 300, etc. from the data 
storage medium. 

The principle of the present invention is applicable to not 
only the illustrated communication system including the 
printers 10 and other imaging devices, but also to any other 
communication systems such as a background music service 3Q 
system for singing at local terminal stations. In the commu- 
nication system including imaging devices such as printers, 
however, the processing programs to be stored in the ROMs 
of the imaging devices of different types differ from each 
other, so that the firmware file 300 must include the address 35 
302 which indicates the ROM of the particular imaging 
device in which the firmware file 300 is to be written. The 
address 302 is effective to assure correct and efficient 
programming of the ROMS of the different types of the 
imaging devices. 4Q 

It is to be understood that the present invention may be 
embodied with various other changes, modifications and 
improvements, which may occur to those skilled in the art, 
without departing from the spirit and scope of the present ' 
invention defined in the following claims: 45 

What is claimed is: 

1. A programming device for programming a program- 
mable ROM having a programmable storage area which can 
be programmed and which stores a programming program 
for programming said programmable storage area, and a 50 
processing program for effecting a processing operation 
other than said programming of said programmable storage 
area, said programming device comprising: 

copying means for copying said programming program 
into a RAM connected to a CPU which is connected to 55 
said programmable ROM as well as said RAM; and 

programming means for replacing said processing pro- 
gram currently stored in said programmable storage 
area with a new processing program, according to said 
programming program stored in said. 60 

2. A programming device according to claim 1, wherein 
said programming means commands said CPU to execute 
said programming program stored in said RAM, to thereby 
program said programmable storage area, said programming 
device further comprising: 65 

resetting means operable upon completion of program- 
ming of said programmable storage area by said pro- 



gramming means, for commanding said CPU to 
execute program data currently stored in said program- 
mable ROM. 

3. A programming device according to claim 2, wherein 
said program data currently stored in said programmable 
ROM after completion of programming of said program- 
mable storage area include said new processing program 
which has been stored in said programmable storage area by 
said programming means. 

4. A programming device according to claim 2, wherein 
said program data currently stored in said programmable 
ROM after completion of programming of said program- 
mable storage area include a program stored in a non- 
programmable storage area of said programmable ROM. 

5. A programming device according to claim 1, further 
comprising program receiving means for receiving said new 
processing program to be newly stored in said program- 
mable storage area, and wherein said copying means and 
said programming means are operable, upon reception of 
said new processing program by said program receiving 
means, to copy said programming program into said RAM 
and write said new processing program in said program- 
mable storage area, in place of the processing program 
which is stored in said programmable storage area upon the 
reception of said new processing program. 

6. A programming device according to claim 5, wherein 
said programmable ROM is provided in each of a plurality 
of processing devices which are connected to each other 
through a network and each of which is operated according 
to said processing program stored in said programmable 
storage area of said programmable ROM. 

7. A programming device for programming a program- 
mable ROM having a programmable storage area which can 
be programmed and which stores a processing program, said 
programming device comprising: 

program receiving means for receiving a new processing 
program which is to replace the processing program 
currently stored in said programmable storage area of 
said programmable ROM, and a programing program 
for programming said programmable storage area by 
replacing the currently stored processing program with 
said new processing program; 

copying means operable upon reception of said new 
processing program and said programming program by 
said program receiving means, for copying said pro- 
gramming program into a RAM connected to a CPU 
which is connected to said programmable ROM as well 
as said RAM; 

programming means for commanding said CPU to 
execute said programming program stored in said 
RAM, to thereby replace said processing program 
currently stored in said programmable storage area with 
said new processing program; and 

resetting means operable upon completion of program- 
ming of said programmable storage area by said pro- 
gramming means, for commanding said CPU to 
execute program data currently stored in said program- 
mable ROM. 

8. A programming device according to claim 7, wherein 
said program receiving means receives said new processing 
program together with an identifier identifying said new 
processing program, said programming device further com- 
prising determining means for determining, based on said 
identifier, whether the processing program currently stored 
in said programmable storage area of said programmable 
ROM should be replaced with said new processing program, 
and wherein said programming means is inhibited from 
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replacing the processing program currently stored in said 
programmable storage area with said new processing 
program, when said determining means determines that the 
processing program currently stored in said programmable 
storage area should not be replaced with said new processing 5 
program. 

9. A program output device comprising output means for 
generating a new processing program which is to replace an 
original processing program stored in a programmable stor- 
age area of a programmable ROM included in a processing 10 
device which further includes a CPU operable to execute 
said processing program, and a RAM for temporarily storing 
data for use by said CPU to execute said processing 
program, wherein an improvement comprises: 

said output means supplying said processing device with 15 
said new processing program, and (a) an indicator 
informing said processing device that said original 
processing program currently stored in said program- 
mable storage area is to be replaced with said new 
processing program, (b) a programming program for 2 o 
replacing said original processing program with said 
new processing program, and (c) a software program 
for commanding said CPU to copy said programming 
program into said RAM and to execute said program- 
ming program stored in said RAM, to thereby replace 2 s 
said original processing program with said new pro- 
cessing program. 

10. A program output device according to claim 9, 
wherein said output means transmits said new processing 
program, said indicator, said programming program and said 30 
software program, to said processing device through a 
communication line. 

11. A program output device according to claim 9, 
wherein said output means supplies said new processing 
program, said indicator, said programming program and said 35 
software program so as to be stored in an 1C cartridge which 

is inserted into a card slot provided in said processing 
device. 

12. A program output device according to claim 9, 
wherein said indicator includes a command for commanding 4 q 
said CPU of said processing device to replace said original 
processing program with said new processing program. 

13. A program output device according to claim 9, 
wherein said processing device which is supplied with said 
new processing program, said indicator information, said 45 
programming program and said software program is one of 

a plurality of imaging devices of different types each 
arranged to reproduce an image, and said new processing 
program includes an address indicative of said program- 
mable ROM of said one of said plurality of imaging devices 50 
as said processing device. 

14. A communication system comprising: 

a plurality of processing devices each of which includes 
a programmable ROM having a programmable storage 
area which can be programmed and which stores a 55 
processing program, a CPU operable to execute said 
processing program, and a RAM for temporarily stor- 
ing data for use by said CPU to execute said processing 
program; 

a program transmitting device including transmitting 60 
means for transmitting a new processing program to 
selected at least one of said plurality of processing 
devices, so that the processing program currently stored 
in said programmable storage area of the program- 
mable ROM of each of said selected at least one of said 65 
processing devices is replaced with said new process- 
ing program; and 
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a network through which said program transmitting 
device is connected to said plurality of processing 
devices, 

and wherein said program transmitting device further 
includes: 

listing means for listing at least one of said plurality of 
processing devices to which said new processing 
program can be transmitted by said transmitting 
means; and 

selecting means for selecting at least one of said at least 
one processing device listed by said listing means, to 
which said new processing program is desired to be 
transmitted by said transmitting means, 
wherein said transmitting means of said program trans- 
mitting device transmits to each of said at least one 
processing device selected by said selecting means, 
said new processing program, and (a) an indicator 
informing said each processing device that the original 
processing program currently stored in said program- 
mable storage area is to be replaced with said new 
processing program, (b) a programming program for 
replacing said original processing program with said 
new processing program, and (c) a software program 
for commanding said CPU to copy said programming 
program into said RAM and to execute said program- 
ming program stored in said RAM, to thereby replace 
said original processing program with said new pro- 
cessing program. 

15. A communication system according to claim 14, 
wherein said program transmitting device further includes: 

device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices listed by said listing means; and 
device classifying means for classifying the processing 
devices, based on said device information obtained by 
said device information obtaining means, 
and wherein said selecting means is selectively oper- 
able in a first mode in which said processing devices 
are sequentially selected one after another, and in a 
second mode in which the processing devices of the 
same type are selected at one time. 

16. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 
selecting means, said device information obtaining means 
and said device classifying means of said program trans- 
mitting device as recited in claim 15. 

17. A communication system according to claim 14, 
wherein said new processing program transmitted by said 
transmitting means of the program transmitting device is 
accompanied by an identifier identifying said new process- 
ing program, and wherein said program transmitting device 
further includes: 

device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices fisted by said listing means, before said new* 
processing program is transmitted by said transmitting 
means; and 

warning means for providing a warning if the type of the 
processing device indicated by said device information 
obtained by said device information obtaining means is 
not compatible with said new processing program 
identified by said identifier. 

18. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 
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selecting means, said device information obtaining means 
and said warning means of said program transmitting device 
as recited in claim 17. 

19. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 5 
function as said transmitting means, said listing means and 
said selecting means of said program transmitting device as 
recited in claim 14. 

20. A communication system comprising: 

a plurality of processing devices each of which includes 10 
a programmable ROM having a programmable storage 
area which can be programmed and which stores a 
processing program, a CPU operable to execute said 
processing program, and a RAM for temporarily stor- 
ing data for use by said CPU to execute said processing 
program; 15 

a program transmitting device including transmitting 
means for transmitting a new processing program to 
selected at least one of said plurality of processing 
devices, so that the processing program currently stored 
in said programmable storage area of the program- 20 
mable ROM of each of said selected at least one of said 
processing devices is replaced with said new process- 
ing program; and 

a network through which said program transmitting 
device is connected to said plurality of processing 25 
devices, wherein at least one of said plurality of pro- 
cessing devices includes a programming device for 
programming the programmable ROM having the pro- 
grammable storage area which stores a programming 
program for programming the programmable storage 30 
area, and the processing program for effecting a pro- 
cessing operation other than said programming of the 
programmable storage area, the programming device 
including: 

copying means for copying the programming program 35 
into the RAM connected to the CPU which is con- 
nected to the programmable ROM as well as the 
RAM, and 

programming means for replacing the processing pro- 
gram currently stored in the programmable storage 40 
area with the new processing program, according to 
the programming program stored in the RAM, and 
program receiving means for receiving the new process- 
ing program to be newly stored in the programmable 
storage area, wherein said copying means and said 45 
programming means are operable, upon reception of 
the new processing program by said program receiving 
means, to copy the programming program into the 
RAM and write the new processing program in the 
programmable storage area, in place of the processing 50 
program which is stored in the programmable storage 
area upon the reception of the new processing program, 
and wherein said program transmitting device further 
includes: 

listing means for listing at least one of said plurality of 55 
processing devices to which said new processing 
program can be transmitted by said transmitting 
means; and 

selecting means for selecting at least one of said at least 
one processing device listed by said listing means, to 60 
which said new processing program Is desired to be 
transmitted by said transmitting means. 

21. A communication system according to claim 20, 
wherein said program transmitting device further includes: 

device information obtaining means for obtaining device 65 
information indicative of a type of each of the process- 
ing devices listed by said listing means; and 
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device classifying means for classifying the processing 
devices, based on said device information obtained by 
said device information obtaining means, 
and wherein said selecting means is selectively oper- 
able in a first mode in which said processing devices 
are sequentially selected one after another, and in a 
second mode in which the processing devices of the 
same type are selected at one time. 

22. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 
selecting means, said device information obtaining means 
and said device classifying means of said program trans- 
mitting device as recited in claim 21. 

23. A communication system according to claim 20, 
wherein said new processing program transmitted by said 
transmitting means of the program transmitting device is 
accompanied by an identifier identifying said new process- 
ing program, and wherein said program transmitting device 
further includes: 

* device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices listed by said listing means, before said new 
processing program is transmitted by said transmitting 
means; and 

warning means for providing a warning if the type of the 
processing device indicated by said device information 
obtained by said device information obtaining means is 
not compatible with said new processing program 
identified by said identifier. 

24. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 
selecting means, said device information obtaining means 
and said warning means of said program transmitting device 
as recited in claim 23. 

25. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means and 
said selecting means of said program transmitting device as 
recited in claim 20. 

26. A communication system comprising: 

a plurality of processing devices each of which includes 
a programmable ROM having a programmable storage 
area which can be programmed and which stores a 
processing program, a CPU operable to execute said 
processing program, and a RAM for temporarily stor- 
ing data for use by said CPU to execute said processing 
program; 

a program transmitting device including transmitting 
means for transmitting a new processing program to 
selected at least one of said plurality of processing 
devices, so that the processing program currently stored 
in said programmable storage area of the program- 
mable ROM of each of said selected at least one of said 
processing devices is replaced with said new process- 
ing program; and 

a network through which said program transmitting 
device is connected to said plurality of processing 
devices, wherein at least one of said plurality of pro- 
cessing devices includes a programming device for 
programming the programmable ROM having the pro- 
grammable storage area which stores a programming 
program for programming the programmable storage 
area, and the processing program for effecting a pro- 
cessing operation other than said programming of the 
programmable storage area, the programming device 
including: 
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copying means for copying the programming program 
into the RAM connected to the CPU which is con- 
nected to the programmable ROM as well as the 
RAM, and 

programming means for replacing the processing pro- 5 
gram currently stored in the programmable storage 
area with the new processing program, according to 
the programming program stored in the RAM, and 
program receiving means for receiving the new process- 
ing program to be newly stored in the programmable 10 
storage area, wherein said copying means and said 
programming means are operable, upon reception of 
the new processing program by said program receiving 
means, to copy the programming program into the 
RAM and write the new processing program in the 15 
programmable storage area, in place of the processing 
program which is stored in the programmable storage 
area upon the reception of the new processing program, 
wherein said program transmitting device further 
includes: 20 
listing means for listing at least one of said plurality of 
processing devices to which said new processing 
program can be transmitted by said transmitting 
means; and 

selecting means for selecting at least one of said at least 25 
one processing device listed by said listing means, to 
which said new processing program is desired to be 
transmitted by said transmitting means, and wherein 
said transmitting means transmits said programming 
program together with said new processing program 30 
to said program receiving means of said program- 
ming device of each of said at least one processing 
device selected by said selecting means. 

27. A communication system according to claim 26, 
wherein said program transmitting device further includes: 35 

device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices listed by said listing means; and 
device classifying means for classifying the processing 4Q 
devices, based on said device information obtained by 
said device information obtaining means, 
and wherein said selecting means is selectively oper- 
able in a first mode in which said processing devices 
are sequentially selected one after another, and in a 45 
second mode in which the processing devices of the 
same type are selected at one time. 

28. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 5Q 
selecting means, said device information obtaining means 
and said device classifying means of said program trans- 
mitting device as recited in claim 27. 

29. A communication system according to claim 26, 
wherein said new processing program transmitted by said 55 
transmitting means of the program transmitting device is 
accompanied by an identifier identifying said new process- 
ing program, and wherein said program transmitting device 
further includes: 

device information obtaining means for obtaining device gg 
information indicative of a type of each of the process- 
ing devices listed by said listing means, before said new 
processing program is transmitted by said transmitting 
means; and 

warning means for providing a warning if the type of the 65 
processing device indicated by said device information 
obtained by said device information obtaining means is 
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not compatible with said new processing program 
identified by said identifier. 

30. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 
selecting means, said device information obtaining means 
and said warning means of said program transmitting device 
as recited in claim 29. 

31. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means and 
said selecting means of said program transmitting device as 
recited in claim 26. 

32. A communication system comprising: 

a plurality of processing devices each of which includes 
a programmable ROM having a programmable storage 
area which can be programmed and which stores a 
processing program, a CPU operable to execute said 
processing program, and a RAM for temporarily stor- 
ing data for use by said CPU to execute said processing 
program; 

a program transmitting device including transmitting 
means for transmitting a new processing program to 
selected at least one of said plurality of processing 
devices, so that the processing program currently stored 
in said programmable storage area of the program- 
mable ROM of each of said selected at least one of said 
processing devices is replaced with said new process- 
ing program; and 

a network through which said program transmitting 
device is connected to said plurality of processing 
devices, 

and wherein said program transmitting device further 
includes: 

listing means for listing the processing devices to which 
said new processing program can be transmitted by said 
transmitting means; 
selecting means for selecting at least one of said at least 
one processing device listed by said listing means, to 
which said new processing program is desired to be 
transmitted by said transmitting means; 
device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices listed by said listing means; and 
device classifying means for classifying the processing 
devices, based on said device information obtained by 
said device information obtaining means, 
and wherein said selecting means is selectively oper- 
able in a first mode in which said processing devices 
are sequentially selected one after another, and in a 
second mode in which the processing devices of the 
same type are selected tone time. 

33. A communication system according to claim 32, 
wherein said new processing program transmitted by said 
transmitting means of the program transmitting device is 
accompanied by an identifier identifying said new process- 
ing program, and wherein said program transmitting device 
further includes: 

device information obtaining means for obtaining device 
information indicative of a type of each of the process- 
ing devices listed by said listing means, before said new 
processing program is transmitted by said transmitting 
means; and 

warning means for providing a warning if the type of the 
processing device indicated by said device information 
obtained by said device information obtaining means is 
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not compatible with said new processing program 
identified by said identifier 

34. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 
function as said transmitting means, said listing means, said 5 
selecting means, said device information obtaining means 
and said warning means of said program transmitting device 
as recited in claim 33. 

35. A data storage medium accessible by a computer and 
storing a software program for operating said computer to 10 
function as said transmitting means, said listing means, said 
selecting means, said device information obtaining means 
and said device classifying means of said program trans- 
mitting means as defined in claim 32. 

36. A printer, comprising: 15 
a printing portion which performs a printing operation; 

a RAM; 

a CPU to which the RAM is connected; 
a programmable ROM which is connected to the CPU and 2 o 
which has a programmable storage area that can be 
programmed, and that stores a programming program 
for programming said programmable storage area, and 
a processing program for effecting a processing opera- 
tion other than said programming of said program- 2 s 
mable storage area; and 
a programming device which programs said program- 
mable ROM, said programming device including: 
copying means for copying said programming program 

into said RAM; and 30 
programming means for replacing the processing pro- 
gram currently stored in said programmable storage 
area with a new processing program, according to 
said programming program stored in said RAM. 

37. A printer, comprising: 35 
a printing portion which performs a printing operation; 

a RAM; 

a CPU to which the RAM is connected; 
a programmable ROM which is connected to the CPU and 40 
which has a programmable storage area that can be 
programmed, and that stores a programming program 
for programming said programmable storage area, and 
a processing program for effecting a processing opera- 
tion other than said programming of said program- 45 
mable storage area; and 
a programming device which programs said program- 
mable ROM, said programming device including: 
program receiving means for receiving a new process- 
ing program which is to replace the processing 50 
program currently stored in said programmable stor- 
age area of said programmable ROM, and a pro- 
gramming program for programming said program- 
mable storage area by replacing the currently stored 
processing program with said new processing 55 
program, 

copying means operable upon reception of said new 
processing program and said programming program 
by said program receiving means, for copying said 
programming program into said RAM, 60 

programming means for commanding said CPU to 
execute said programming program stored in said 
RAM, to thereby replace the processing program 
currently stored in said programmable storage area 
with said new processing program, and 65 

resetting means operable upon completion of program- 
ming of said programmable storage area by said 
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programming means, for commanding said CPU to 
execute program data currently stored in said pro- 
grammable ROM. 

38. Aprogram output device comprising output means for 
generating a new processing program which is to replace an 
original processing program stored in a programmable stor- 
age area of a programmable ROM included in a printer 
which further includes a printing portion for performing a 
printing operation, a CPU operable to execute said process- 
ing program, and a RAM for temporarily storing data for use 
by said CPU to execute said processing program, wherein an 
improvement comprises: 

said output means supplying the printer with said new 
processing program, and (a) an indicator informing the 
printer that said original processing program currently 
stored in said programmable storage area is to be 
replaced with said new processing program, (b) a 
programming program for replacing said original pro- 
cessing program with said new processing program, 
and (c) a software program for commanding said CPU 
to copy said programming program stored in said 
RAM, to thereby replace said original processing pro- 
gram with said new processing program. 

39. A communication system comprising: 
a plurality of printers each of which includes a printing 

portion which performs a printing operation, and a 
programmable ROM having a programmable storage 
area which can be programmed and which stores a 
processing program, a CPU operable to execute said 
processing program, and a RAM for temporarily stor- 
ing data for use by said CPU to execute said processing 
program; 

a program transmitting device including transmitting 
means for transmitting a new processing program to 
selected at least one of said plurality of printers, so that 
the processing program currently stored in said pro- 
grammable storage area of the programmable ROM of 
each of said selected at least one of said printers is 
replaced with said new processing program; and 
a network through which said program transmitting 
device is connected to said plurality of printers, 
wherein said program transmitting device further 
includes: 

listing means for listing at least one of said plurality of 
printers to which said new processing program can 
be transmitted by said transmitting means, and 
selecting means for selecting at least one of said at least 
one printer listed by said listing means, to which said 
new processing program is desired to be transmitted 
by said transmitting means, and wherein said trans- 
mitting means of said program transmitting device 
transmits, to each of said at least one printer selected 
by said selecting means, said new processing 
program, and (a) an indicator informing said each 
printer that the original processing program currently 
stored in said programmable storage area is to be 
replaced with said new processing program, (b) a 
programming program for replacing said original 
processing program with said new processing 
program, and (c) a software program for command- 
ing said CPU to copy said programming program 
into said RAM and to execute said programming 
program stored in said RAM, to thereby replace said 
original processing program with said new process- 
ing program. 
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40. A communication system comprising; 

a plurality of printers each of which includes a program- 
mable ROM having a programmable storage area 
which can be programmed and which stores a process- 
ing program, a CPU operable to execute said process- 5 
ing program, and a RAM for temporarily storing data 
for use by said CPU to execute said processing pro- 
gram; 

a program transmitting device including transmitting 
means for transmitting a new processing program to 10 
selected at least one of said plurality of printers, so that 
the processing program currently stored in said pro- 
grammable storage area of the programmable ROM of 
each of said selected at least one of said printers is 
replaced with said new processing program; and 15 

a network through which said program transmitting 
device is connected to said plurality of printers, 
wherein said program transmitting device further 
includes 
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listing means for listing the printers to which said new 
processing program can be transmitted by said trans- 
mitting means, 

selecting means for selecting at least one of the printers 
listed by said listing means, to which said new 
processing program is desired to be transmitted by 
said transmitting means, 

device information obtaining means for obtaining 
device information indicative of a type of each of the 
printers listed by said listing means, and 

device classifying means for classifying the printers, 
based on said device information obtained by said 
device information obtaining means, and wherein 
said selecting means is selectively operable in a first 
mode in which said printers are sequentially selected 
one after another, and in a second mode in which the 
printers of the same type are selected at one time. 
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